ABSTRACT
Metabolic syndrome (MetS), a consequence of of obesity and sedentary lifestyle, significantly increases the risk of cardiovascular disease (CVD) and diabetes. [1] [2] [3] The prevalence of MetS increases with age. It is estimated that 40% of individuals over age 60, and 10% of individuals ages 20-60 have MeS. 4 Early detection and treatment of this syndrome would significantly reduce the prevalence of associated poor health outcomes, including diabetes and CVD.
In Taiwan, the number of people entering the sector was estimated between 23,000 and 33,000 in 2002 by the Council of Agriculture. The agricultural population as a ratio of Taiwan's total employed workforce dropped from 10.1% in 1996 to 7.5% in 2002, with the average age of farm workers rising slightly from aged 49 to 50. Those over age 60 accounted for over 25%, a mild increase from the preceding year and an indication that Taiwan's agricultural population is relatively elderly. In addition, the rise of the tourism industry in Taiwan has increased the country's commercial fishing population, which is turning to recreational fishing for an economic turnaround. The generally low esteem of fishermen and the perceived lack of public respect for their occupation makes it difficult for the aging generation. 5 Little is known about the prevalence of MetS, especially among elderly males.
From the preventive medicine viewpoint, it is not only essential to be cognizant of the prevalence of MetS regionally, but to explore the spectrum of demographic and biological markers which may be related to MetS levels. Regarding the uncertainty on whether the prevalence of and the associated risk factors with MetS amongst a male elderly occupational population. This study was conducted to identify the prevalence of and associated factors for a MetS, among an elderly male agricultural and fishing population in Taipei, Taiwan.
METHODS

Study Design and Data Collection
In this cross-sectional study a total of 2,734 elder males from agricultural and fishing occupations voluntarily presented to one teaching hospital in Northern Taiwan for an annual physical check-up between January, 1, 2010 and December, 31, 2010. All procedures were performed in accordance with the guidelines of our institutional ethics committee and adhered to the tenets of the Declaration of Helsinki. All patients' information remained anonymous.
The medical histories and measurements of the participants were obtained by well-trained nurses. Personal and family histories of hypertension, type 2 diabetes, CVDs, and other chronic diseases were obtained by a questionnaire. The participants were asked to remove their shoes and any other belongings that could possibly add weight when they were weighed. Body-mass index (BMI) were evaluated based on height and weight. Waist circumference was measured at the level of the iliac processes and the umbilicus with a soft tape measure to evaluate abdominal obesity. Blood pressures were measured twice in the sitting position with an interval of 15 minutes between the measurements, by means of standard sphygmomanometers of appropriate width, after a rest period for 30 minutes. Those taking antihypertensive therapy were considered to be hypertensive.
Fasting blood samples were drawn via venipuncture from study participants by clinical nurses. Overnightfasting serum and plasma samples (from whole blood preserved with EDTA and NaF) were kept frozen (−20°C) until ready for analysis. MetS was diagnosed according to NCEP ATP III criteria., At least 3 of the following 5 parameters were required for diagnosis: (1) abdominal obesity (waist circumference ≥ 90 cm), (2) hypertension (SBP>130 mm Hg and/or DBP>85 mm Hg) or history of antihypertensive medication, (3) hypertriglyceridemia (≥150 mg/dL) or treatment for this disorder, (4) low HDL-C (<40 mg/dL in males) or treatment for this disorder, and (5) elevated fasting plasma glucose (>100 mg/dL) or the diagnosis of type 2 diabetes. 6, 7 Physical activity was gauged as moderate (60 minutes or more per day in activities such as brisk walking/ domestic chores/carrying or moving loads up to 20 kg) and vigorous (running/cycling/swimming/carrying or moving loads above 20 kg). Anything short of moderate physical activity was considered sedentary. 8 
Statistical Analysis
Statistical analysis was performed using SPSS for Windows, (SPSS version 18.0; Chicago, IL, USA). The one-way ANOVA method was adopted to assess differences in the mean value of continuous variables. The χ 2 -trend test was used to determine significant differences in proportions among categorical variables. Multinomial logistic regression is the extension for the (binary) logistic regression when the categorical dependent outcome has more than 2 levels. 9 This method was also performed to provide a set of coefficients for each of the 2 comparisons of MetS and to investigate the independence of factors associated with the prevalence of MetS.
A p-value of <0.05 was considered to represent a statistically significant difference between 2 test populations. Table 1 indicates the demographic characteristics of the participants of the study. There were significant differences in SBP, DBP, BMI, waist circumference, triglycerides, total cholesterol, and alanine aminotransferase (ALT) among different age subgroups. In addition, the prevalence of sedentary lifestyle among Figure 1 . The prevalence of MetS among the study participants was 29.9 % (95%CI: 28.2-31.6%). The prevalence of MetS revealed significant negative relationship with metabolic components when applying the χ2 trend test (p=0.04). Figure 2 demonstrated the age-specific prevalence of each metabolic component of MetS. The prevalence of each metabolic component also revealed significant negative relationship with increased age when applying the χ2 trend test (p<0.001). The most common component among the different age subgroups in this survey was elevated blood pressure, which involved 57.0% (95%CI: 55.1-58.9%) of all the participants. Hypertriglyceridemia (26.2%, 95%CI: 24.6-27.9%) and low HDL-C (21.9%, 95%CI: 20.3-23.4%) were relatively low. There were the same ranks in the 5 components for each age group.
RESULTS
The effect of independent associated risk factors upon MetS was examined using the multinomial logistic regression model. As is depicted in Table 2 
DISCUSSION
Factors Associated with Metabolic Syndrome
Interestingly we observed that the prevalence of MetS diminished with age (see Figure 1) . Previous studies have indicated that prevalence of MetS increases with age until after age 70 when it tends to decrease This may be related to a higher prevalence of chronic disorders and related complications such as malnutrition, dementia, etc. that increase with age. 10, 11 Another possible explanation may be related to the healthy worker effect (self-selection bias), whereby healthier working individuals may be more likely to volunteer for a physical check-up compared with unhealthier individuals who cannot work. In addition, we observed a higher prevalence of MetS in the sedentary lifestyle group. The relationship between regular moderate-to vigorous physical activity and the prevention of chronic diseases is well accepted. 12 Evidence-based studies also have demonstrated -that sporadic physical activity contributes to total daily energy expenditure significantly and therefore had the potential to play an important role in MetS patient who want to improve obesity. 13, 14 In this study, higher serum uric acid was independently associated with MetS. Serum uric acid is the final oxidation product of purine metabolism in humans. Hyperuricemia is usually caused by inadequate renal excretion of uric acid. 15 Epidemiologic studies have shown an association between serum uric acid levels and the components of MetS, suggesting that hyperuricemia could be an additional component of MetS. [15] [16] [17] The association between serum uric acid levels and CVDs might be partially due to attributable cardiovascular risk factors clustering in subjects with MetS, especially those strongly associated with waist circumference, which are also relevant in relation to MetS index -obesity. 16 Underlying mechanisms which may explain why hyperuricemia is more commonly associated with MetS include: (1) Insulin resistance is widely recognized as a major risk factor for kidney disease and is also common in subjects with hyperuricemia and MetS. (2) Fructose is known to increase uric acid concentrations in humans, and uric acid may in turn increase the risk of MetS. 15, 18, 19 However, strong intercorrelations among serum uric acid levels and the diagnostic criteria of MetS the make it difficult to determine if an elevated serum uric acid level is an additional active component of MetS or just an associated link to MetS and its components. 16 Our results revealed that both higher BMI and higher mean body fat are strongly associated with MetS. MetS and obesity have been associated with an increased risk of diabetes and CVD morbidity and mortality, resulting in an enormous economic burden to society. 20 Obesity adversely affects processes controlling blood glucose, blood pressure, and lipids. 2 In addition, several investigators have shown that body fat is higher in Asian compared with white Caucasians for the similar level of BMI. 2, 21 Higher body fat composition, contributes to insulin resistance, dyslipidemia, hyperglycemia, and hypercoagulability seen commonly in South Asians. 2, [21] [22] [23] From the primary prevention viewpoint, obesity and sedentary lifestyle are responsible for the MetS epidemic behavioral modification to reduce weight and increase physical activity therefore should be the cornerstone of treatment. 24, 25 Serum ALT was identified an important modifiable risk factor for MetS in this study. Elevated serum ALT is most closely related to liver fat accumulation, and is often used in epidemiological studies as a surrogate marker for nonalcoholic fatty liver disease. 26, 27 Previous studies demonstrated that serum ALT concentrations were related to hepatic insulin resistance and fatty changes in the liver. 28 Therefore, conducting the better quality of liver function in order to prevent MetS is essential in elderly sub-population. Besides this fact, an early detection of MetS might be beneficial if accompanied with an early intervention, such as suppressing pathways for complications
Prevalence of Metabolic Syndrome
The MetS is viewed as a constellation of cardiovascular risk factors. Table 3 29 Sixty-four million people are estimated to have MetS in China alone. 20 The results provide an opportunity to elucidate the associations between putative factors and the early stage of MetS. The significant associated factors in our study are congruent with the biological plausibility that the impact of factors on the development or progression of MetS. The prevalence of MetS amongst different screened populations appears to vary according to the results of different studies conducted in different countries. 2 This disparity would likely be largely due to differences between different populations in addition to differences in the specifics of diagnostic criteria for MetS. The prevalence of MetS for our study population (29.9%) was higher than the corresponding prevalence presented in a previous population-based study conducted in general Chinese populations. 20, [30] [31] [32] This might partially explain the apparently high prevalence of MetS observed in our study due to the agricultural and fishing population always face to the physical work, job stress, and reversed working and resting time. Irregular lifestyle and carelessness with their own health can result in MetS. 5 Another possible reason for such difference between the results of the general population-based studies and our results may simply have been related to the different study populations.
Limitations of This Study
Admittedly, there were several limitations in this study. Firstly, the MetS measurements were done only at a single point in time and would not be able to be used to reflect long-term exposure to various demographic or biochemical aspects or factors, which might be important influencers of MetS status. The better solution to such a quandary is to conduct a number of prospective analogous studies which would be expected to complement the cross-sectional results of this study. Secondly, the potential selection bias due to the hospital-based study design, is not representative of the whole general population. The present study only included male subjects who were aged ≥65 years and may have different characteristics compared with whole population. This study's sub-population was more susceptible to be implemented with MetS. Furthermore, it can be beneficial to predict pathogenic trends and take early prevention strategies.
CONCLUSIONS
The prevalence of MetS is related to several cardiovascular risk factors. Promoting good health practices among this elderly male population is extremely important. Further studies are also needed to elucidate the temporal sequence of events that typically lead to MetS among male elderly sub-population.
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